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ThereisachemicalanalogyforwrittenChinese:radicalsareatoms
thatjointogethertoformcharactersthataremolecules.Theclearestcase
・ofthisanalogyiswhenoneradicalisrepeatedto・formacharacter,much
likeatomsrepeattoformacrystal.Agoodexampleofa"crystal
character"is晶 ノ`㎎`bright,glittering;crystalline'whichiswritten'withコ
#72日rε`slln;day'repeatedthreetimes.1)'
Whichradica正sformcrystals,andwhichdonot?Whatarethegraphic
formsofcrystals?Dotheyhaveanyphonologicalrelationships?What
arethesemanticprinciplesoftheseuniquecrystallinecharacters?
THERADICAL-ATOMANALOGY
Owingtotheaptnessoftheradicalas"atom"analogyforChinese
characters,ithasbeenwidelyused2).JosephNeedham,thepre.eminent'
historianofChinesescience,gives.thisexplanatiQn:
TothenaturalscientistapProachingthestudyofChinese,
ahelpfulanalogyispossiblewithchemicalmoleculesand
atoms_thecharactersmaybeconsideredroughlyassomany
ReceivedNovember30,1985.
1)Th・abbrevi・ti・バ#"i・ ・sedt・i・di・ate「`・adi・a垣 ・mber"in'the
traditional214radicals.This"crystal"ノε㎎isusedinwordsfor
`
crystal',e.g.,水晶8ん μ廓 ㎎`crystal;(esp.)rockcrystal'and結 晶
ノ`(η9`ηg`crysta1,crystallize'.SeeTables8and12.
2)Seethediscussion◎fT6d6Akiyasu,藤 堂 明 保,Kd町 ●`gogeπ 鋤eη 漢 字 語
源 辞 典,Gakut6sha,1965:39-45.
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moleculescomposedofthevariouspermutationsandcombi-
nationsofasetof214atoms.Thisstatementistruebecause
nearlyalltねephoneticscanbebrokendoWnintoradicals,
thougkthishasbeenaIateandartificialprocess;manyhad
noconnectionoriginallywiththeradicalstowhichconvθntion-
alisationandstylisationhaveaffiliatedthern.Hencecerta‡n
charactersaresodifficulttofindthatspeciallistsaregiven
atthebackofsomedictionaries,ofwords"theradicalof
whichi6notobvious".Theremaybeasmanyasseven
"atoms"inone"molecule"
,and"atoms"mayrepeat・(asif
formingacrysta1)withasmanyasthreeidenticalonesin
onecharacter,e,g,,.sθπ 森undergrowth,wherethewood
radicalisrepeatedthrice.3)
JackHalpernindependentlyrediscoveredthe
characters,　 andsays:4)、
"atomicstructureofChinese
...TheessenceofthesqhemeisthattheformationofChinese
characterscanbelikenedtothewayatomscor隠binetoform
themorecomplexmoleculesofcompou薄ds.
Forexample,thebasicelement相correspondstoamolecule.
Itcanbebrokenintotwomeaningfulparts木(tree)and目
(eye),eachcorresponding・toanatom.Thereasonsforsuch
character-formingelementsas木canbeequatedtoatomsis'
that,juStassplittingaheliumatomdestroysitsりasicproper一
3)JosephNeedham,&}ε θηceα πdα ひ`Zεεα``oπ`π(】 腕 πα,VoL1,Cambridge
UniversityPress,1954:31-32.#75木mμ`tree;wood'formsboth .林
`肋`forest,woods'(from2=`severa1'trees)and森seη`woods;under-
growth;1uxuriantvegetation'(from3=`many'trees).SeeTable10.
'Needhamsaysaradicalmayrepeatasmanyasthreetimes
,butthere
are母fewcasesofrepeatingfourtimes,seefn.10.
4)JackHalpem,"TheSoundQf.OneLand"(part9),"AMethodinthe
Madness"P野PDecember1981:73-80.・
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tiesandleavesonlyelementaryparticlθs,breaking木into
furtherpieceswilldestroyitsbasicpropertiesandleaveonly
ameaninglessjumbleofstrokes(-1八) .
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Ontheotherhand,elementslike相aresimilartomolecules
inthattheytransmittheirbasicpropertiesofshape ,sound,
andmθaningtothecharactercompoundstheyform ,justlike
realmoleculestransmittheirphysicalpropertiestothe
chemicalcompoundstheyform.ThθresultingcQmpounds ,of,
course,differfromeachother.H20(water)andH2S(hydrogen
sulfide)bothincludehydrogen,buthavedifferentproperties.
Likewise,想and廟bothinclude相butd6notsharethesame
meanlng.
Halpernhasalsoconstrμctedafascinating"periodictable"with308basic
character-formingelements.
ChemicalanalogiesarenotonlyapplicabletoChineSecharacters,and
Yuen-RenChao .discussesawidevarietyofchemicalahalogiesforthe
Chinθselanguagθ.Forexample,mlorphemesasionscapableofbinding
togetherintQcompounds(e.g.,大dα`large;coarse'and意 ッ``idea;mind'
(seefn.33)formingboth大 意dα 卸(with.ッ εinfourthtone)ヒgeneralidea;
血ainpoint')and大 意dα ッ`(withッdnneutraltone)`coarseminded;
careless,negligent';fixed-ordermorphθmelistsaspolymers(e.g.,春夏 秋
冬c肱 礁`α σ`認o㎎`spring,summer,autumn,winter');substitutions
withingrammaticalframesasiso㌻opesintheperiodictable(cf.Halpern's.●
versionabove,e.g。,説 話s勧o肱 α`saywords';聴 話 麗 ㎎ 勧 α`listento
words',and談 話`α π1砲 α`talkwords');purelygraphic,notspoken,d廷fer一
θntiationsofmeaningsasfission(e.g.,文 ωeη`writing'and紋 「ωeη
`marking');andblendingsofmorphemesorsアllablesasfusion(e
.g.,別
b`θ`don't'from不 要bμ ッαo`noneed;don't').5)
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Theanalogyofradicaユsas"貝toms"andcharabtersas"crystals"、is
usefulforunderstandingsomeofthebasicsemanticprinciplesofwritten
Chinese,buttheusefulnessislimited.6)Onelimitationiscrystalsize-the
simplestphysicalcrystal(e.g.,NaCl,salt)haseightatoms,thesimplest
charactercrystalhasonlytworadicalrepetitions.7)Evenwiththeana-
logicallimitations,crystalideographsareagoodsublectforahalysis冗
・becausetheyarθtheclearestrepresentationsof.the'semanticprinciples
'
withinChinesecharacters.
METHOD
Thisstudylinguisticallyanalyzesarepresentativesetofninety-two
.crystalsoutofthe20,769charactersintheKδ んαπωα ノ`如 π 広 漢 和 辞 典.8)
Thisdictionarywaschosentoavoid"artificial"dictionarycrystals.In
analogywithnaturalorartificialcrystals(e.g.,arubygemstoneora
rubylaser);≧`natural"crystalcharactersareusedinstandard,written
Chinese;``artificial"crystalsarerestrictedtodictionaryChinese.Taking
#212龍Zo㎎`dragon'asanexample,the、 κδ紘 πω α ノε`θπ1istsonecηsta1:
龍龍 εα/`θ`flyingdragon;'awe'(seeTable12),andthisword`isattested.
Onthθotherhand,the、 血nabridgedDα`たα脚 α ∫ε`eη 大 漢 和 辞 典liststhe
same"natural"crystalalongwithtwo"artificial"ones:轟 εα`motion
5)Yuen-RenChao,`℃he士nicalAnalogiesinChineseGrammaticalStruc-
ture,"inTbIloπorRoη ταπJdたobsoη.・ 恥s¢ ソsoπ オんeOccαsZoπqノ んお
S2りe几 オ`θ孟んB`r漉dαy,Mouton,1966:447-451.
6)"Thus,"asChao(1966:447)says,"onewouldnotlikelyillustrate
chemicalstructuresbyChinesegrammar,whileitismorenaturalto
'ill
ustratethelatterbychemicalanalogies."
7)Anotherhmitationissemanticarbitrariness-chemicalatomshave
specificphysicalqualities,radicalshavearbitrarylinguistiqmeanings.
8)MorohashiTetsuli諸 橋 轍 次,KamataTadashi鎌 田 正,andYoneyama
Toratar6米 山 寅 太 郎,gen'leds.Taishokan.1981.
1S・manti・C・y・t・1・i・ChineseCh・ ・a・ters(Mibh・ ・1Carr)`83
0fadragoゴand鰻 離 ノεθ`wordy'。9)Thesptripleandquadruple`dragon'.
crystalsaregraphicghostsfrompreviousdictionaries,andunattestedin
actualusage.` ,
CRYSTALLINEGRAPHICS
・Radica正sonlycrysta11izeinlimitedgraphiccombinations.FollQwillg
the'systelhofchemicalnotation(e.g。,oxygenisrepresentedasO2),fora
givenradicalX,adoublecrystahsX2,atr重plecrアsta正X3,andaquadrupヱe
crystalXらForexample,#24+sん``ten'has(seeTable9):.X20f一 梓 π`αη
`twent
y',X30f冊sα`thirty',andX40f十 十 κε`forty'.Sinceradioaユsdo
notcrystallizelargerthanX4,thereareonlythefollowingeightpossible
permutationsofcrystalsforanygivenradidal.
TablelCrystalCombirlations
??
????????
??
?? ???
??
????????????
NUMBEROFRADICALS
141
36
12
、
0.nlyaboutone-thirdofallradicals(730fthe214)formcrystals.The
m。 ・t,・ 脚 ・n・ ・mbi・ati…a・ef・ ・X、a1・n…b・thX,a・dX、.1の1
GraphicsymmetryisanimportantIimitingfactQrincrystalline
9)MorohashiTetsuli,gen'1ed.Taishokan.1960.Thislokecharacterwith
64$trokesisliterally`wordゾ(`stroky'?).
'
10)OnlyfourradicalshaveX4crystals:#9,#29,#30(seeTable13)・and
#24(Table9).Notethatalloftheseradicalshave多wQorthreestQkes.
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characters.X2crystalsarewrittenxx:or菱;X3written》 差xorrarely
xxx;andX40nlywritten鼓.Thθredoθsnotappeartobeanysystematic
と1fferenceinmeaningamongthesedifferentsymmetries.
'M
ostradicalsonlyoccurinonecrystallineform,butafewhave、
alternatecrystals,suchasbothanxxandan菱.Anon-radicalexamp正e
ofgraphicalternationis束c``thorn'whichcrystallizeseitherhorizontally
in七 〇 棘 ノ1`thornbush;bramble'orverticallyinto喪gαo`thorntree;
jujube'・ ・
、..、',
『T
able2AlternateCrystals
RAD夏CAL
#36夕 短`evening,dusk'
#72日r``sun;day'
#46山sん απ`mountain'
#38女 砺`woman,
#9人reη`person'
#30口 んoμ`mouth'
CRYSTALS???
???? ??? ?? ?
?
ゴロロzε㎎
ぬo`many,much'
id.
κμαπ`bright'
cんα㎎`bright;sunlight'
Sんeπ`twomountains'
cんα 宮oout,depart'[=出]
ηz乙απ`quarre1,argue'
ノ`αo`beautiful'[=女交]
ツ`π`crowd'[=衆 〕
id.
κμαπ`callout;ロoisy'
Zμ`spine,backbone'[=呂]
P`π`thing;quality'
じ 　 ナ
nolsy・
Mostalternatecrystalsaresimplygraphicvariants(markedwith[=コ).
Forexample,thewordchω
.`depart,gq.out'isusuallywritten出,butit
callalsobewritten』出asacrystalwithtwo`mountains'.Except#9,they
allalternatebetweenX2formsofxxand菱.1エ),
Crystallizingradicalsusuallyhavelessthanfivestrokes.Table3
11)Notethat雰30'sロ ロロ``ng`noisy'(cf.Table13)isaveryrarehorizontal
X3formofxxx.
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showsthevariouscrystalcombinations(fromTable1,excludingthetwo
non-occurringcombinations).
Table3CombinationsbyNumberofStrokesinRadica1
COMBINATION
Xonly
X,X2
X,X3
X,X4
X,X2,X3
X,X2,Xき,X4
NUMBEROFSTROKESINRADICAL
123
31517
-'39
11-
一 一1'
123
-3・1
4
20
5
3
-
.6
一
5
12
8
1'
一
2
一
678910
2213697
84111-
11111
-一 一 一_
221-一
一 一 一 一_
? ???「 12-17
'13
1
Thereisageneralgraphictendencyawayfromunwieldycrystalsmultiplied
fromtadicalswithmanystrokes.12)
・Mostradicalsareindependentcharacters
,usuallypictographs,and
cannotbebrokendownintootherradicals.However,thereare.four
exceptionalX2crystallinerepetitionsofotherradicals.
Table4CrystallineRadicals、
RADICAI」
#1一 餌`one'
#45典cん θ`sprout'
#60そcん``(1eft)step'
#21ヒ 尻`spoon;person,
CRYSTALLINERADICAL'
#7`==eパtwo'
#140申 中cαo`Plants'
#144行 κ`㎎`go,leftandrightsteps!
#81比b``coエnpare;intimate,
Intermsofusageasradicalsforformingcharacters,thesecrystallized
radicals-exceptfor#140(whichismorecommonasaradicalthan#45)-
arelesscommonthantheircomponθntradicals.13)
Mirrorcry母talsareararθgraphicforminwhicharadicalisreversed
1零)Ofthe34radicalswithtenormorestokes,onlyfour(#187,#195,#197,
and#212)formcrystals.
13)Ifradicalsare"atoms,"thereisauniquecaseofaradicalwith
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alongtheho蜜izontalaxis.Forexample,thegraph北forわ θε`north'is
writtenwithtwo`peopユe'facingback-to-back.噛14)
Table5MirrorCrystals
RADICAL
#131臣cん θπ`olficiar
#170阜 ル`mound'
#77⊥ ヒ2ん ε`foot;toe'
#26ロ ノε¢`seal;㎜rk'
MIRRORCRYSTAL,
嗣臣 た郡αη9`disobey'
良自 ル`spacebetweenmounds'
」L止 わo`spread.1egs'[=ヌ 曳]
90mαo`mortise,trade'
Thefirstmirrorcrysfalshowsabureaucraticunivθrsa1-th白oppositionof
two`officials'hleans`disobey;becontrary'(seeTable13).Both#170
and#77
、hav・ 甲irr・rsi・di・ati・g・p・tialrel・ti・n・hψ・(seeT・b1・11)・
GraphicarchaismsareoccasiQnallyfoundamongcrystallinecharacters.
Theoriginaloracleorbronzegraphswerecrystals;butlatergraphs(sho、wn
intableswith[=])werewrittenastypicalradica1-phQneticcombi-
nations.Forexample,#38女`woman':妾 ノ`αo`beautifu1'(Table2)
Qriginallyhadtwo`Women'butisnQwwritten妓(with#38`woman')or'
佼(with#9`person'); .姦1ε 飢`adultery;wickedness'(Table13)originally
hadthree`women'but.isnow妊(alsowith#38)。15)、
"subatomic"componentsresemblinganX
3crysta1:#47《(c勧 αη
`river',issimilarto〈guα π`smallditch;drain'and<<ん μα`
`gully;stream'
.Thesizgrelationshipissimilartofhatfor#85水
sんωε`water;river',水水21Lε``twinrivers',and森m`αo`vastexpanseof
water'(seeTable9).
14)Table4's#21ヒ .`spQQn;person'alsQdoublesinto#81比 玩`intimate
person;clQsetogether;compare'and化 加 α ㌔ransform;change'.
15)Anins多anceofanarchaiccrystalbeirlggraphicallydistinguishedto
L
clarifymeaningsis#19力Zε`strength'whichhasanX30f脇 κ`e
`combinedstrength'(Table13)
.Thiswasdistinguishedbetween#24十
`ten'as協 κオe`common
,60mbined'and#61心`heart;mind'as協 κ`e
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CRYSTAL、LINEPHONOLOGY
Crystalcharactersaresemanticallymotivatedideographs,andpro-
nuciationplaysalessirnportantrolethaninusualradical-phonetic
characters.Still,therearethreesmallsetsofcrystalsinwhichthe
pronunciationsand/orthe平neaningsarealmostidenticalwiththeradicals.
First,therearecrystalsthatarenearlycognatewiththeirradicals.
Table6SimilarPronunciationsandMeanings
RADICAL
#52玄yα0`Iittle,tiny'
#95玄 鋤 απ`dark,black'
#133至g配`reach,go'
#142虫ohoη8`bug,insect・
#31[コ ω ε``encircle'
COGNATECRYSTAL・
鉱 ツω`tiny,verySmall'
玄玄 κμαπ/2ε`dark,black'
至至gん`/rε`1℃ach,go'
贔o加 η8`bugjnsecガ
回 ・んμ``encircle'
Thesefivecognatecrystalsmayseemかleonastic,butwereprobablyde-
velopedtodistinguishthegraphicradicalsfromtheiroriginalwords.16)
The合econdphonologicallyunusualsetconsistsof6rystalswithsimilar
・pronunciationswiththeirradicals,butdifferentmeanings.,
Tab亘e7SimilarPronunciationsandDifferentMeanings
RADICAL
#39子g``child'
#46山8ん απ`mountain'
#29又.γo切`righthand'
#170阜 ル`1nound'
#195魚yu`fish'
#64手sんoμ`hand'
#100生8んe㎎`produce'
CRYSTAL
子子 誘`twins'
山山 εんθη`twomountains'
菱 ッoμ`friend'[;友]
開 、勉`spacebetweenmounds'
餐ミ1ソμ`fishinarOWガ
夢醇3んoμ`pickpocket'
生生 ε舵 ㎎/5hθ π`many'
Thephoneticsimilaritiesinthesecrystalsdonotseemtohaveanysemantic
`co6rce
,intimidate'.'
16)The`bug,insect'radica1,#142虫cんo㎎(or勧``snake'),hasboth .an
,
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significance.17)
Thethirdsetofcrystalsisthereverseofthesecopd.
Table8SimilarMeaningsandDifferentPronunciations
RADICAL
#89美)ノ αo`crisscross'
#120糸mZ`silk'、
#155赤c配`red;bare;fire3
#72`日rε`sun;day'
CRYSTAL
菱糞 麗`crOSS,join'
糸糸sε`silk(floss)'
赫iん θ`red;fire,bright'
日日 κμα1τ`bright'
昌cん α㎎`bright;sunlighポ
晶1jzπg`bright;1ight'
ThesecrystalsinTable8afenearlysynonymouswiththeirradicals,but・
thepronunciationvariationswouldindicatethattheywereformedto
writedifferentwords.18)
Mostcrystallinecharacterscanfunctionaloneasindependentmor」 ・
phemes,buttwoarerestrictedtobinomes.Thesemorphologicallydependent
crys㌻allizationsare:轟 訪oひ(Table7,from#64手sんoガhand')which
onlyoccursinlハ 轟bαsんoポpickpocket',and贔b`(Table14,from#1二54.『
貝 わθε`cowry')whichonlyoccursin贔 廉 わ`b``exertion;effort'.
CRYSTALHNESEMANTICS
Crystalcharactersareessentiallysemantic60nstructions;theyrepeat
interchangeableX3轟,andasynonymousX2虫 虫 んμπ`bug;insect'.　
SeeCarr,"WhyDid*D董 δ㎎ 轟Changefrom`Animarto`Wug'?}'
α)～ηPμ 古αあoη αZム παZッ8esq/Asε απ απd邸r`cα η 」Lα㎎ μα8θs21:7-14,1983.
17)ThesecrystalsinTable7haveavarietyofsemanticbases-#39and#46
arenumerical(1Table9),#100expressesabundance(Table10),#170and
#195arepositiona1(Table11),and#29and#64areinteractional
(Table13).、'
18)Notethatallthreecrystalsfor#72sharethesenseof`bright'(see
Table12).
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aradicalinbrdertorepresentsomerelatedmeaning.Twogeneralsemalltic
principlesareevidentwithincrystals.Acrystalcanindicateeithersome
functionorsome,associationoftheradiρal'sbasicmeanin9.Bothtypes
areseenfor#39子9``c'hildLthebasicsensedoubledintol子 子9``twins'
Ctwochildren',Table7and9),andanassociatedsensein享 ≠jZα π`weak;
gentle'(`child'metaphoricallyas`weak',Table12).Fortheformercase
wherethebasicsenseoftheradicalismaintained,crystalsexpress
numbers,abundance,andposition(Tables9-11).Forthelatter.case
wherethebasicsehseisaltered,crystalsexpresssemanticextensionand
interaction(Tables12-13).
Themostsemanticallytransparenttypeofcrystalisnumerica1～for'a
.numbern,Xn=`n×X'.Thisisstraightforwardsemallticmultiplication.
Anon-radicalexampleis百bα`乃o`100'and.百 百b``200'.
TablegNumerica1Crystals
RADICAL
#1一 ッε`one'
#7二er`two'
#24十shε`ten'
、
#46山sん απ`mountain'
#85水8ゐ μ``w謡er;river'
#96玉 ッμ`lade'
#69斤 ノ加`axe;catty'
#172佳2ん 厩`smallbird'
、#152家 εんε`pig"
#39子2``child'
CRYSTAL
二eパtwo'[=#7]
三sα π`three'
量s``four'[=四]
十 冠 απ`twenty'[=廿]
君十sα`thirty'
→卜+κ``fortゾ
山山Sんeπ`twomountains'
水水9ん εε`twinrivers'
玉玉 ノμε`pairofmatchingjades'
斤斤yZrL`double/pairofaxe/s'
罐維cんoμ`pair/braceofbirds'
家家 わZη`pairofpigs'
子子 多Z`twinS'
ThefirstthreeradicalsinTablegarenumbers,an4theircrystalsare
directmultiplications.TheothernumericalcrystalsareX2'sindicating
90 ReviewofLiberalArts,No.71.
sometypeof`かairing/doubling'.19)Thepaオticularmeaningsofthe`pairs'
arereadilyapParent.・
Manycr夕stalsmean`many/much'oftheirradicals.Themost
commopChineseword'for`many;much'isthefirstcrystalbelow.20)
Table10AbundanceCrystals
RADICAL
#36夕 蛎`eveninlg,dusk'
・#172佳2ん め`smallbird'
#187馬 π≧α`horse'
#112石sん ポrock,stone'
#32土'μ`dirt,earth'
#167金 ノεガgold;meta1'
#182風 ノ乙㎎`wind'
#82毛.mαo`hair,fur'
#85水sん μ``water;river'
#100生sんe㎎ ・`birth,growth'
#45ゆcんe`sprout'
#140少:りlcαo`plan㌻'
#75木mu`tree;wood'
#9人rθ η`person'
CRYSTAL
多dμo`many,much'
轟 ・α`f1・ ・k・fbi・d・'
.轟 、b`¢o`herdofhorses'?? ?????
生生s加 η/s加 π9?????
iθ``pile/heapofstonθs'
ツαo`higk(pileofdirt)'
κ`7L`rich'
短 ガwindy,stormy'
c麗 ε`dense_haired,shaggy'
m`αo`vastexpanseofwater'
じ り
many
cαo`plants'[=#140]
mα ㎎`1uxuriantfoliage'
泥7L`thicket,'forest'
sθπ`forest,woods'
ツ`π`crowd'[=衆]
'
Mostofthe白e`abundance'crystalsdirectlyr〔馴ltfrom`many/much'of
theirradicals.Thereisasimilarityin.theX3crystalsof#9,#172,and
#189whichmean`crowd;manypeople',`flock;manybirds',and`herd,
manyhorses'.21)Oneofthefewabstractmeaningsfor毎nabundance
19)While`twomountains'canstandtogether(Tables2and7),`tworivers'
usuallyflowtogether,thusthecrystalmeans`twinrivers;tributaries'.
20)Cf.Table2.Thetraditionalexplanation,base(弐onbronzegraphs,Was
thatthisgraphrepeated#36夕`evening',expressihgthe.ideathat
`evenings'(anddays)repeat`many'times
.Themodernexplanation,
basedohoraclegraphs,isthatitoriginallyshowed#130肉`meat',
,indicating`much;plenty'..
SemanticCrystalsinChineseCharacters(.MichaelCarr)91
crystalis`richrfroman`abundance'of#167`gold'.
,Spatialorpositionalcrystalsexpressameaningof`sidebyside'or
`inarow/1ine'.
TablellPositionalCrystals
RADICAL
#115禾 んe`growinggrain'
#195魚 ッμ`fish'
#117立 財`stand,
#154貝be``cowry'・
#102田 オεαη`field'
#170阜 ル`mound'
CRYSTAL'
秤 琵`grainplantedinarow'
蕉yα`fishswimminginarowゴ
虹b`㎎`sidebyside'[=並]
貝貝 ッ`㎎`necklace'
出 ノεα㎎`twofieldstoggtheゼ
匠脳Zeε`fieldsdividedbydykes'
li目 、勉`spacebetw傘enmounds'
'
MostpositionalcrystalsareX2formsmeaningof`twoX'sinarow'-
expeptfor#154`cowry'whichmeans`many'ina`necklace'(cf.Table14).ロ ア
The`field'radical#102hasbothatypicalX2meaning`twofields
together',andtheonlypositionalX3crystalmeaning`fieldsdividedby
dykes'.22)
Thθlinguis七icallyuniversalprocessofsemanticextensionisus6din
theformationofcrystals.Thesecrystalsextendt虹emeaningofaradical
intoanewsemanticrealm.Comparedwiththemoresemaitically"litera1"
typesQfcrystalsabbve(Tables9-11),extensionalcrystals(Tables12-13)
21)SeeT。b1,9.Allthreehavei・teresti・g・xt・n・i….B・th轟 ・α`fl・ ・k・f
bi。d,・ 。。嚥b`。 。・herd。fh・ ・ses・are・P・t・pi・a`tree'"(#75)一藥 ノZ
.`gather,assemble'and1桑εθπ`flourish,prospeガ.Thethree`people'in
ゐ。・・ 撚 卿 ・crQwd・fp・ ・pl・…mp・ ・eswith燃(or衆)伽㎎`cr・wd
,ofpeople'wdttenwiththeadditionofan`eye'.Thecrystalsofboth
#112and#32havesimilarmeanings;cf.#28ムs`'`self'whichhadan
arch。i,X、 。f盒Z・`・pil・ ・p・a・th(esp.f・・W・ll )',・ ・d#32'・ ・1}・y・・
・`high(pileofdirt)'(cf.theX20f圭gぬ`ceremOnialjadebaton').
22)ThisX3晶Zθ``fieldsdividedbydykes' .hadanarchaicX4娼 詰Iwhich
wasprobablygraphicallyclearer,bu㌻hadmorestrokes.、9
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aremore"figur3tive"inmeaning.Forexample,弓 弓 ガ α㎎ ぞ
crystalof#57弓go㎎`bow',metaphoricallymeanS`strong'
`strong,)
,notliterally`twobows'.23)
thedouble
(`bows'〉
Table12
コ
E耳tensi・nalCrysむals
RADICAL
#195魚 ッμ`fish'
#123羊 ッα㎎`sheep'
#198鹿Zμ`deer'
#93牛 η`ポox,cow'
#94犬 σμαパdo9・'
#212龍`o㎎`dragoh' 、
#86火 枷o`fire'
#72日r``sunday'
斑06白 、わα〃 わo`white'
#159車cん θ`cart,car'
#39子2ポchild'
#97瓜9π α`melon'
#57弓80ηg`bow;arch'
CRYSTAL
轟 漁 η`fresh,new'[=鮮]
轟sん απ`frowzy,ranksmelP
轟cω`separated,coarse'[=粗]
緯 わθη`frightenedherdofcows'
犬犬yε π`bite,gnaw'
美美 わεαo`runningPackofdogs'
.龍 龍 診α/診θ`flyingdragon・?????
?
】??ー
?
??
ッαパburn,flame,blaze'
yα ガspark,flame,blaze'
κμαη`bright'
cんα㎎`bright,合unlight'
ノ`㎎`bright,lighゼ
κ`α017ε αo`white,bright'
んo㎎`noisy(traffic)'
加 パweak,gentle'
瓜瓜 ッω`weak,flexible'
弓弓 ノ`α㎎`strong'
1
曹
Thefirstsixextensionalcrystalsindicatesomecharacteristicassociated
withtheiranimalradicals.24)Thecommonideaof`bright'isexpressed
23)This`strong'compareswith弱rμo`weak'whichhasanuncertain
graphicsignification,・
24)#195`fish'(asafood)into`fresh,newl(because`fish'isbestwhen　 コ
eaten`fresh',cf.X2inTable11);#123`sheep'into`froWzy'(beσause
`sheep'can・havea`rank/frowzysmelP);#198`deer'into`rough;
coarse;separated(supposedlybecauseaherdof`deer'will`separate'
fromoneanother);#93`cow;ox'into`frightened'(since`cows'
`fright6n'[are"cowed"]easily);#94`dog'intoanX2meaning`bite;
gnaw,chew'andanX3meaning`packofdogsrunning'(bothfamiliar
SemanticCrystalsinChineseCharacters(MichaelCarr)紹
'
withX2andX3crystalsof#86`fire',#72`day;sun'(cf.Table8),and
#106`white'.Thereisahigherdegreeofarbitrarinessintheseextensional
crystals,andthθmeaningsarenotalwaysobvious.25)
Tab塁e131nteractionalCrystals
RADICAL
#112石sん`stone,rock'
#62文go`sPea「,Iance,
#18刀dαo`kmfe'
#51
#11
祥19
#48
#61
#9
干'8α パshield'
入rμ`enter'
力Z`.`strength'
工go几g`work,skil1
1い 蜘 η`heart,mind'
人reπ`person'
女 πμ
#131-臣cん θηofficial
#28ムs``pnvate;self
#64手.sんoω`hand'
#29又 ッoμ`righthand'
#55+トgo㎎`clasphands'
#30口 んoμ
ツαπ`speak,talk'
#109目mμeye
#147見 ノぬ πsee
#181頁')ノe`head'
#128耳erear
CRYSTAL
石石Zα`soundofstoneshitting.
菱cα π`fight,1nJure残 コ
刀刀 わ0/わ α9`topee1/skln乗U]
弱Z`separate;cutup
粁 加 パ1eVe1,even
人入ZLα ㎎`entertogether'
}ll」 蜘 θcombinestrength'
{i圭2ん απdiscerndisclose,
怠sz乙o`doubt,susplclon
Mco㎎`follow,obey'.從]????????
ロ叩 麗㎎
yμ`Plan,contemplate'虞]
πμαπ`.quarrel,argue'
ノLαπadultery;wicked
んμαπ9`argue,becontrary'
Lπneighbor隣]
goπg`hQldlnhands'[=#55]
ッoμfriend'友]
ghμo〕oin,bユnd'
」μ91ve畢]
κμαηnoisy,callout'喧]
nOISy,manyVOICeS
ノ己hoisy,clamorOUS'
ノ硯8argue競]
`espeakrapidly'
目目 ノα`stare,100kaboht'
見見 ッαo`seetogether'
百頁 認απadjust,harmonize'
耳耳(1ごesettleaprice'
最 肌ewhisper囁]
caninbactions);and#212`dragon'into`flyingdragonl
aresupPosedto`fly').
25)Itiseasytoseewhy#39`chi}d'hasacrystalmeaning
(si ce`dragons'
`weak',butwh
,
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Themostcommontypeofcrystalisihteractiona1:Xnmeanssome
interactionbetween/amongnX's(seeT6d61965:45-46).Themeaning
ofanextensionalcrystal(Table12)comesfrompropertyofX-thatofan
interactionalcrystal(Table13)comesfromsomeactivityofX's.26)
Thesetwenty-nineinteractionalcrystalsdisplayawidevarietyof
meaningsconcerningactivities,concepts,andrelations.27}Manyinteractive
crystalsinvolveradicalsforbodilypartsandactions.Thesexismof
ancientChinaisreflected・inthecrystalsof#9`person;"man"'with
positivemeaningsof`follow,obey'and`plan;contemplate',andthe
archaiconesof,#38`woman'meaning`quarrel,argue'and`adultery,
wicked'(cf.Tables2and10).
Thereareafewmiscellaneouscrystalswhichdonotfitintoanyof
theabovecategories.28)
Table14MiscellaneousCrystals
RADICAL
#3＼ ノμ`dot'
#37大dα`big'
#74月 ツμθ`moon'
#113示3配`revea1'
#154貝 わeε`cowry'
#160辛 κ加`acrid'
CRYSTAL
、
大大 玩????
yZl(Sanskritletter)
`cO
mpare'[=ヒ 七]
sμαη`friend'
Sμαパcount'[=算]
bε`exerポ
　　 じ り
JLα πaccuse
? ?
#97`melon;gourd'?Because`melon'vinesare`fヱexible;weakワ
26)Then篇20r3foralltheseinteractionalcrystals,woulditbepossible
ifn=4?Theword羅 コ¢`αo`clamor,hubbub'isideographicallywritten
witha`head'surroundedbyfour`'mouths'.1
27)#51`shield'somehowlnteractsinto`1eve1,eveガ`allegedlyfro皿the
practiceofputtingtwoshieldstogethertomakeabalance).These
`peel'
and`c磯'crystal昌6f#18maybeextensions(Tablel2)ratherthan
ihteractions,sinceonlyone`knifp'isr臼quired.Cf.#1rscrystalwiththe
`pai
r'crystais三nTab工egandw三th繭 琵α㎎`apair'.#61`heart;血ind'
hasacrystalof`doubt,suspicion'(fromhavingmorethanone`lnind'
SemanticCrystalsinChineseCharaρters(MichaelCarr)%
Theseirregularcrystalsmightbephoneticallyorgraphicallymotivated,
buttheirsemanticindicationsarenotclear.
SUMMARY
Aboutone。thirdofallradicalsform』crystals.Crystallizingradicals
tendtohavefewstrokesandhighsaliency.Thegraphic.formsofcrystals
areusuallyX20rX3(rarelyX4).Ingeneral,phonologicalaspectsof
℃rystallinecharactersarelessimportantthangraphicorsemanticones.29)
Thθov6rallsemanticdistributionamongcrystaltypesisasfollowsご
Table15CrystalTypes
TABLE
13
12
10
CRYSTALTYPE
InteraCtiOnal
Extnsional
Abundance
Numerical
Positiona1
NUMBER
29
17
15
13
Themostcommoncrystalisinterac七iona1(e.g.,石 石1Zα``soundofstones
hittingtogether'from`stones').Thereareabouthalfasmanycrystals
thatareextensiollal(e.g.,轟ノ`αパweak,gentle'from`child'),abundance
(e.g.,嘉Zθ ε`pileofstones'from`stone'),andnumerical(e.g.,子子g`
`twins'alsofrom`child')
.PositionalcrystalsaretheIeastcommon(e.g.,
aboutsomething).Tworelatedexpressionsare二 心 θr短 π(lit."two
minds")`insincere,disloyar(perhaps`ha1Fhearted'?)and多心(彪oκ`π
で1it."manyrninds")`suspicious;oversensitive'.Cf.havingんαげ αmε πd.
28)Someothermiscellaneouscrystalsandgraphic》ariantsarementioned・
inTables4and13,andfootnotesabove.
29)Afew'crystals(seeTables6-8)havepronunciationsand/ormeanings
thatarenearlyidenticalwi七htheircomponentradicals.TheseareaU
exceptionstothe.ruleofcrystalsbeingsemanticallymotivated.
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赫Zε`grainplantedinarow'from`grain').'
Crystalsoftenhavemeaningsof`pair'(usuallyX2's),`many;much'
and`bright'.Theformsofcrystalsexhibitsomeregularitiesofmeaning.
InteractionalandnumericalcrystalsareusuallyX2;whilemanyextended
crystalsareX3. ,
ForseveralradicalsthatformbothX2`andX3crystals,theX2hasa
lessabstractmeaningthantheX3.Twogoodexamplesofthiscontrast
are#149's言 言 ノ∫η8`argue'and.f㍉ 古θ`speakrapid正y',and#128's耳 耳d`θ
`bargain'and最 η`θ`whisper'
.30)Doesahighervalueofnimplyahigher
levelofXn、abstraction?3エ)
CONCI、USIONS
Thissurveyofcrystalcharactersisapreliminarysteptowards
analyzingthelarger,andlinguisticallymoreimportant,setofide-
ographs.32)Anintermediatesteめwouldbetoanaly呂enon-radicalcrystals;
forexample,兎 勧`rabbit'triplesinto戯 ル ∠ρo`quick,rapid'(fromthe
associationof`quick'asa`rabbit').
Crystalcharactersareespeciallysuitable・forbasicanalysisbecause
theyr6peatasingleradica1.Ideographsarecomparativelymorecomplex
becausetheycombinetwoormoredifferentradicals/ideas.Forexample,
#61心 κ島`heart;』mind'hasasemanticallytransparentcrystal鹿sωo
`doubt
,suspicion'(seefn.27).This`heart/mind'radicalcombineswith
thenon-crystallizing#189音 露 η`sound;vGice'toformtheideograph
30)Twoanimalexamplesare,.#94's献 ッ読`bite;gnaw'and森 わ`αo`pack
ofdogsrunning',and#172's種僅cゐoμ`pairofbirds'and舗i9α`flockof
'
birds'.
31)Theanswerwould,ofcourse,dependuponwhat"abstraction"means.
32)Crystalsaccountforlessthanonepercentof「characters,therearemany
timesmoreideographs.
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意 ッ``meaning;idea;thought'-an`idea'.bei㎎asortof`voiceinthe
mind'.33)
AlfredH.Bloomuses意inaskingaWhorfianquestionaboutideas
of`idea'.:
DoesthefactthattheChineselexiconincludeswordsroughly
equivalenttotheEnglishterms`suggestion',`mentalper-・
spective',and`meaning'buthasnotermdirectlyequiva1θnt
totheEnglis鼻word`idea'implythatEnglishspeakershave「
anideathatChinesespeakersdonotshare?34)
Aかarallelquestionis:
Doesthefact.thatwrittenChineseincludessemantically
motivatedcrystalsandideographs,suchas蕊and意,imply
thatalphabeticlanguagesaresemioticallyinadequatethat
alphabeticlanguagesaresemioticallyinadequate?
Repeatedradicalsformideocrystals,combinedradic号lsformideo一
血olecμles.WhatistheideochemistryofChinese?
噛
.33)Amuchlaterexplanξti6nisthatwe(should?)`think'beforewe`speak'.
Thisideographisaphoneticin:憶 ン``remember,recalr,臆 ッε`bosom;
heart;opinion',億=ソ``alas,oh!'芝and億二y``100,000;calculate;satisfied'.
'3
4)筋 θL`㎎ μ`3翫cSゐ 卿`㎎(ゾ 丁箆o㎎ ん診'A励 μ(乏ソqプ εんe1沈Pαc診q/Lα ㎎ μα8θ
oη 跣`曲Z㎎`ηCゐ`π α α認`ん θ 既sε,LawrenceErlbaum,1981:1、
